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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress a lack of a heat resistant 
property corresponding to high temperature thermal processing or a 
difficulty of a self arrangement contact when a metal material is used for 
the gate electrode. 

SOLUTION: In this method agate constituting pattern of which side 
surface is enclosed by a sidewall insulating film 7 and which includes a 
dummy gate film 5 at least and a source/drain perfused region 6 are 
formed and a stopper film 8 for an etching stopper is formed. An 
interlayer insulating film 9 is formed at the region excepting the region of 
a gate constituting patherm being formed and a first recess is formed by 
selectively eliminating the interlayer insulating film 9 on the source/drain 
perfused region 6 corresponding to the stopper film 8. A contact plug 
member 1 1 which is junctioned with the source/drain diffused region 6 is 
piled at the first recess where the stopper film 8 was eliminated and a 
gate electroche member 12 is piled at a second recess which is obtained 
by elliminating a dummy film. 
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-ch**i4>&< t*b#$-y- vm^ts^- hm&^ 
$->&fci&?2>2:m£. coy- vrnm^z-xDW 

xg t , m Mmm&mmmmmxm £ titc y- y 
St^ * - >;wmss nr i>&{m&m>fiMccm oil 

««±©»T 1 ©Jf F*1«iM£fuiaX Y v't-mtcttLx' 
3^WCCl»5feUr»l©!H»*»fiW'SXgi, fWB* 

[mass 2 ] may- b ma** * - 

ti»*ai3 ] striey- mtet^^-^tty f 

KB B y 5 - y- Y MUHR«Rft£ b r» e> ft &Jff 2 CDDnSP 

[it*B4 1 «re» i cDiiiBiftiiai«r»j«"r*xB 

tt, Miax h ?^-Bt±cc^oi(6jiiai*^-rsxs 

lBSSST^pS^tTSXgi3^6aSC<!:«:!|#»i'r5fll 
1 fcIB»D^fl^<0«*#ffi. 

» 2ocaBB(c^a< t £>y- Ymmt*Misb&isj:m 

h y 5 y*f*Sl8Wi tf Xg £ , * (D&ffi IB y 3 - y- F 
B4l»*Lr# &n*!fl2©iaSMcy- bH^#£a£> 
&tf Xg i3tP6aSCi%««i T 1 tcf BiK<£> 

6 ] tufas 1 ©mawc 3 > £ £ h ^ y*t, 40 
»2<DD3WK*l>tt< i4>y- F*Sfa*SaMMfXg 

Y 7 5 &m&islM t , *cr>««HE y 5 - y- F 

»2©opwccy- H63»M*/M^ry- hm@W£a&> 
*2 oonaptc^ft < 1 4>y- bm^tt^a&aAfcxg 

tt, tuffi* h ? ^ - -Bt€:l&*Lfc» 1 ©IHSKRtfWiBy 50 



t?mriB=i > £ * f y s y»Ro*y- h £ a shi— 
©»»*as>ii^*>o"c*s c t *»«&ts«W3B 1 

»2ooaa5Kii>a< <t^y- hmsw^a^iA^x^ 

s-^^yw^a^iAtfxgi, »ioEi»ccy5-^ 
^ywtauteWB-ciiiEy s -y- mti»*ur» 

2©EflWSrji5jflS"r*xei, mriay^-^^yw^i^s 

sy> # Hi«s» 2 ©iHSBtcra-xs-cfrEri > * * h ^ y 
ms^y- h«^iaspj--<Dtm«:aa>iitfxe<b 

[fft*^ 9 3 tufas i ©eowk: ytt % 

»2©ia»K:ii>&< i4>y- hmstt^aa^^xjg 
it. HEX h 9 1 ©HWfcSfJEoy 

^-y^ytt^a^oxfii, mioEa^cy^-y 
7y»*»t/fcwctBBy s -y- msw©T© 

y £ -y- b)»^^^bTm2CD[ag(5^^-r^X 
gi, C0D^2cDlM]gpw:y- H&MMSr^L-cy-b* 

Hi, c<Dy5-^7y*t*i!fe*ufc«i©naBBtc3 

o] BuiamicDnasi5cca>^^ 
tt, »2©iaajcc^tt< ity- h««w*a^iitfx 

g©a. *2©JtlHlftll« 3 g:JgfiE"rSXgt, CC0^2 

01 cDGflg|5(D^"^->fi^CC^UT|yiay-- 
->iS*f*l"ItC^7 hL/c»3<DIHIffl*?l5SS-rSXg 
C(0»3©IHWCCB5IB*l©IH«6cafeixasn/c3 

h^^y««cstt3ns*w**a&iitfxgi 
m 2 (DcaWK^a < i t y- h mstt^a^iAtf x 

g<D«, *2©»IHf6IW*JP«"r*J»i. 

©■ HI*B3l»llt©— SB* Bfe* ltW^-> ffitt JWUiE 
»1 ©G3W<D^dr->ia«CC*tbTlJiBy-- MS^^ 
->iS>Et^tC^^ h O/c^SCDIMJgB&O'CCOllSO 

oaajccii&sia^©*4<D!aaB*}gfl6-rsxgi. c 

n^®3 OlHJgpaci 1 ® 4C0lMI§i5iCBUiam 1 (DWmtMib 

? y zfv yttjcffijfts n^^mw^a^ 

iitf Xg i 4 3 6(c S C <k i -r Slt*^ 1 cc 

m^m i 2 ] $if*is©iHic^- Yt&mm* 
ftbx&f&ztitctf-Ymmt, coy-Ymmomn 
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h ^ y t «rr t -r 

s*«f*8B*«a!»fes nr o , c * - > 

#8* <h T 4 1 2 0CEMK>¥3W*S». io 

[MM i 4 ] wrfieflMtttfiiMRa^ y a >mtmx$> 

[OOOl] 
[000 2 ] 

^**©»IBHbK4ai>r* mos F7>^**<z>iff»fb 
fc r#yiM F • FilJ tt, ^Uit-f FWf*©*> 

y- bflDSEBt^u-feXSrH 

[ 0 0 0 3 ] y- F«^{^!afb©n«fc^4||fifc 

lO-^tbt, ^>Wf> (WJg) ft JUtt 

A F*Dffcb9cc#y ->y n>ifcD±ccteo# 30 
y- f««j #»*3*rc^s. o*>u c©att^5r 

F^>^x*#i6tt, y- FI&fiJ^QW 
EElft±ftar*BW£Lfcy- F«^«WbWPfi»*B 

irc&o, *fc3> hoy- Fffi^osas^^ 

[0 004imit HI 3Cciirf <fc5tc, *yif-fF 
^Ptxrv-X- FU-Y>J17 1 iy- F«S72CC 
'>'Jt-f K7 3a t 7 3 b «SBS£Wfc®!&U/c1llfi: 

*y*-f F * y- Ml©itc«^'j3>l(t 40 

* S i 5 £c 

[000 5]Sfc iH^-TJ:^, ^';->»Jr3> 

B7 4<py- F^ffi©±«:^>y^f'>a<!f©x^;i/tt 
7 5^^>^xf>t-{ F5>< Fft^vry 
^uras 0 «w s c i «c j; 0 y- h*«©lSfn;*TW r 

y- FmWDiKf U3>HtI^Mttrfc@EI 

r, y- Fj^jgcDWBEr«]±^i^aw<tufcy--hm 50 
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[0 00 6] 

y- ni^cosai^3>^^ F#Hlt"C*s<fc^ 
[0007] y * jn#R*y- fus 

[0 0 0 8 ] 

«rH*hii>a < i *> y ^ -y- FBi*#^y- Fitsx 

rf*->£0i3tt-SX«£. c©y-F*st^*-><o 
mwo^m&m&tc v - * • f u -r BflE-r 
sxi <h , mimm^mmmmm-cm * n/c y- f 

— >£H5 ?->y;* F *r*-JB<DX F 

4»flst5i3gi, c©^ f ^^•-■'caiton&y- F 

JHBWf«**SET*xat, fulSV-X* FU>f>fi 
tJ**Jb©» 1 <DJIIBIMiil*WE;* F v /*HWc#l, 

-cmmimn bxm 1 oisffi&i&isrtr z>tm£ . m& 

X F ^^-H*l»*Uft:»10iaWK:»8irEV--^ • F 

@M (ItCcy^JH*) **«biitfXai*#'r*Ci:«r 
[0 009] OTB»»#ffiK «fc*itf , ^ ^JUy- FH& 

©8Rffl*ffi«Lr^fcieiaj!ftxe («^«. v-^ - f 
w-f >©tssttffcxe. y-h*flso>sfflMbxe, y^n 
-xe«) ^y ^^y-FflWojBflEBtrtcfi 1 ^ci« 
S^-p-c, *y ^y3>«^>y^ FBtccJt^t: 

»«©ws*sfi<ja-ofiffiei<oy- hii^s 

ci*JT*s. F^y*jy- F«s«: 

<Dn>^^Fiy-F^si <Dm&*®Mt&mm<DB 3 

Sfc. y-x- FU^>«B«tc*5WSS^fi 
[0010] SIEy- F«fiS^^^-V«WIA6**a»tWR 

(ittcc^y ^>y 3>Bt) 2a^*©±©^5-y- hj^cc 



5 

■a y 3 - h ktw: « y 5 - y- b wm*mi& s 

ti, mrisy^-y- bmRVm&¥^-y- hmu&z 
m&Lxm%ftzm2<Dwmcz t - h«tJl£/rbTy 
- h«S*t**«&atf. CCDJrSfcTttf*. y- hifttS 

*JtXttSMM«*\ Ba 4 Sr. T i £$tf]R©#llX 

^iiMffli^ci^t^o y- MfrMl 

[ 0 0 1 2 ] *fc, buIB« 1 ©»IMftlHlt«flE-r*X 

gtt. area* h ^^*-j^ccBff^o*^^^-r€>x 

[0013] mriB^lcoiMigpccnv^^ Yzfv# 
Us W2 OEflSUfc^tt < i &y~ h j&fcx 

ttriHx h ^^-jB*i»*L/fc»i(Diaw(c=2>^ 

* h ^safei&tjxat , ^©anfE^ 5 -y- 

[0 0 14] &tc % M%Zmi<DBmczi^$2 F77^ 
W2 (Dmmc^tj: < £ & y~ hmS«£a&>iA£rX 
Stiv USE* h v^"-JR*l^*L^l(DiyiaJCC3>^ 

* h y'? ^«*sa&&trxg<!: , *©««na^5 -y- 
■rn«. h^ywiy-hmswc^n^n 

[0 0 15] S/t, wSKMlOmmca^^^h^if 

era:, mfis^ h ^-M£i&£o/cfi i <DwwRzm& 

#5-y- MR«rl»*br»6tiSSl2©iaW(CRl— X 
fulB 3 > £ ^ }. y j tfitfj^ xjjf^ h mm ft tft&ffi 

kibebw^ 2 ©ihsmc h— xgTHH*w*r«&&tf c 



(4) «fH5P 1 1 -2 6 7 5 7 
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[ 0 0 1 6 ] tiiTIBlg 1 0Ea8WC=i>.* h 7*5 y 

tt\ m 2 ©EI»K:4>& < <b fc y- h ««**S«>&tf X 

ys-^ywfta&iitfxgi, wicoiaaufcys- 
v'y w*» l fctm-ciriB y % - y- h ■ o t 

S&2©G3»*»J5STSXg<fc, «fiS^5-^^W*l» 
it^IIi, C©y5-^^1st*|»*Ufe0l(DIH 

as^omiiam2 oDnaj^ci^i— xarttrtBn > ^ ^ h 
m&^y~ Hfli^ift*n-cE)tttttaa&atfxs 

«BfiXg©1BfWfc*tt^ac<i:^r*5iife(C, mi 

[0017] *fc, «rsa»i ©caffl{C3>d?47 h ^y 
»2©D3aj«:fi>sc< t*>y- hm@w<ira^iAt?x 

^^^7 ^H-tafeiitoxgt, ®icdihi^c^5- 

20 <D^3-iffi^M^*Lrm2 0ElS|5€:ff^T-E>Xe 

zon2<Dwmcy-bmmmzfti,xy~ bmm 
w^a^ixtfxei, tnays-^^tiftefeTsx 

zt> by t ?m&m&t*j:m±t l c£^xft5£*>( ( ci,x 

««<z»BBsa«:ff ^ c tec j: o , nftnato^scx 

[0018] fffB^lCDIMia5R:n>5?^ h77^ 

30 m 2 oiasptc^sQ: < i fc y - h msw^a^iAt^x 

gCD^ af2<DJBHIIfti|»B!*»BE-r-5Xgi, C(D^2 

»ioonw<D^^-->ta[a(cjPtL'rfriBy- 
c©»3©oawfcBWB*ioi!a«ccaa&^ 

[0 0 19] Sfe, iTiE»l©IHfiBK:=i>^i7 h^7^ 

»2<Dpa»«c^«c< i&y- h^®«^a^ixtfx 

40 »2<0JilBIISIBII*?BJSrSX!Si % C(DW2 

<dm mmmm<D-u * i»* u r ^ ^ - > (ib^sb 

->iS*t"^|BjfC^7 hbtcM3<DWWf&UC<DtB3® 

ne»3 ©Dawsiy e »4©!i38iJcc«riB* 1 <9Gaauta& 

iitfXS«:3 6{CRWrfc<fcl*. 
[0 02 0] tOcfcSfcXS&SfctcKWScitcJ: 

50 micBmi>tcJV v Jl*»31*SC<b3&i-c* 
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s) m3<oma<D^»->asi9Ki(o\s\t»p^^-y 

[0 02 1 ] **93«cteW 

hms> <b, coy- hm® 

<t . H?fH V - * • FU-f >46»«WcSaft ^ ftmzmm 

ffimmtc j: o -curiey - f & s n * <D-LM<DiS 

if) i«r*r*Ci*W«i*rs. 
[0 02 2] WiB¥*ft*HK J:fttf . n > ^ ^ h 

[ 0 0 2 3 ] > * ^ b ^ ^HUfclft S^m 

So 

[0 024] BulBfflllJ|ifi^M«:«'> »J3 >*ft« 

«:j:t^rBtm*©/h3 y a >^{fcM-cfli sc 4 
fccfclK rHS<tv-x • fw 

[0 0 2 5] 

mmzmx? s» n-§3 1***930)* i omtm 

HI (a)Ml (b)ttF 
0, H2 (a)-B3 (f) *©«8SISKffiH-C* 



;s) 1 1 -26 75 7 

8 

So 

[0026] ar, a2(a) K^-r^Mc stents 
y a >mmm^z vmsi wmosmic P mju* nix 

(lOOffiCC, n* + >*wVF^>^**JB$«««: 

10 [0 02 7 ]#OC, m«Si£tt^*>x^^>y (R 
I E) ffi*ffll*TS ia«lK8l*SB0, -£<D8iea!&i|» 
K*«2M&A/Ct,*b*>S F U>^O^T-^SI^2 ( h 
W>^gg3iKj0. 2jumfIg<DSTI (Shallow Trench 
Isolation) ) ^f^fflWctt. 
^**<D0*lHB«EE (Vth) 

j*>&xm <er*#-s") *»RSErs. *l 

y-F«fefiM<t UrM/16nmfiS©S iO, tt3 
COS i O, K3CD±tC^-h^@(D-gP4 
UTWltfir #y^yn>lB4*lBWPl 0 OnmlS 
20 MtctiL, 3 6(c±ffi(c** v^yroffiftBIS 
(Si, N 4 ■) tHiltfWl 5 OnmSStif 
So -^<D&, «iK>JV^77^-SiRIEffitti'* 

ffl^r** ^^y 3>fi{iji5acf*y 2^y 3>R4 

£flnXTSo tt*5. t©», y-httiV-^- FU 

-r >©w jee**» b o m*<Dmm& 3 -e s^ 

cc % #y^y3>lB©TBBx^^(Dy-FM{bBI©J»» 

[0 0 2 8] ^C«C. L D D (Liqhtly Doped Drain ) ft 

vy=i>B*v^^{cbr, y> (p + ) -f* 

>CDaA^70keV, 4 x 1 0" c m^SflSfttlr^ 
n" iSffi»»6 a*JBJ5SE-rSo iOt, S i 0 2 JK€:^ 

>cDffliM§iJtcS i O, TS i O a cofflrJS^Uj 

s i o 2 K7*j^flEri. -ecom, m&zmm (a s 

f ) -f*>OSEA*3 0 k e V, 5 x 1 0 1 5 c nr.'Sft 
tftt-^rn* 3St£KH6 b*JgflE0, l*«»5LDD« 
40 JS«r»RETS. ^cC*5, CC-CttLDDflfilSffl^t^S 
n" Sltft»CD^«C*ttn* Sai£«»0**«RSU 

[0 029] #Ctc, ^2 (b) (CTfx-Tcfc^W:, ^M^CX 
F^^-Si, N 4 R8«maH»20nm!Ria 

OnmSfltiit*. CCtttlfBUW, ^b^- 
S i 3 N 4 !8iSi SSiOI^®tcFiJx.«JK/?8 nm 

comttt-rht. xh^^si, n 4 ms^im 

50 ti^Ct, S iSSCC^-^S-^^-fCCX F ^^'-S i 



C6) 
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[0 03 0 ] ffi|*.«8 0 0 'Cg^GDN, »H«r 

B P S GJg 9 £M ^ K *S(Eiar 3 0 fffi&7>*sy r A 

fct>flStt. f>^7 7^0Sg^7 5 0°C*IgK{&Sfb 
U 9 5 0 # Cr 1 0#ggORTA (Rapid Thermal Ann 
eal) ^nHs^iflffflur, -r*>aA»Ofgtt<t«f 
4-5tt>fi^. CCDfl, £B£CMP (Chemical Mecha 
nical Polishing ) {CcfcD spfflfbU b^5->± 10 
CDX h^N'-s i 3 N 4 M8(DSffi£ggffii*#& 0 
[003 1 ]^, BI2 (c ) 0CSTJ:5fC, ISOU^ 

^->10^t, BPSGKV<DJm»etUt9(D 

S#ttx**>y <R I E) *ff5. C©B$flr>x?*> 
y*3\ BPSGJK^©JBH|j»BtJB|9<Dx^^>yttJttf 
Xh?^-Si 3 N 4 IB8©x**>yw:jIfT 

^BPSG1M + Si 3 N 4 JBtOWjBJRtfcxy^^^* 
tr^*«:J: xh^^-Si, N 4 I8±-cx^> 20 
?«F^8f5*WSS. C<D<fc5«:i,r, n> 

£ * k y*a»i&fe»©?c 1 6 srj&aw-s. 

[0 0 3 2] B3 (d) fCS*r«fc^CC. U^h 

SftDXh^-Si, N 4 K8*I»*U SiSffi^M 

i. n 4 »8*sy- hbhs i o a ^7 <o®mmcmz> 

H2 (b) -CSMI3L/cJ:5tt:, fcu XF?;^ 
S i 3 N 4 i8iSi X«l*ffiKW;U*8 nmgRODS 30 

CDSi, N 4 JBt8*|»56bfcacc=i>^^ hJSCDS i O 

<Z»UPX h 1 O^riif^ 
[0 0 3 3] &fc, n>^n^7^UJ|^ 
(£>yx<r> (W) R t RuE TiNR £ 
ls97,*?-> + 4 KvY KM (WN X ) JycW2^*i 

f K ffi£t<D{£M{b i l > 5 « e , Tffl'J^ 6 UK: T i 40 

m. TiNE ^>^xf> (w) jst£«jibfc«fi)gt 

tifiM&lsi,*. C<D& % :£ffi*CMP*cJ;9¥J&fbU y 
-h^*->±<0^h^/f-S i, N 4 i8Xtttt? 

^1 l*JB0cT£. C(DB#CDCMPO^fr 
> ^WOCMPatt *SB P S GR9 * S i , N 4 
BIS, 8tc>(tUtm^vm (^^^CMP^ft) 

[0 0 3 4] H3 (e) KL^TJc^fC, ^ffiL/c 50 
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Si, N 4 18 * v y'S i 3 N 4 

y- Kmffi©-a$-c&£tf y >- y a>ji4 coatffi^iitH 

Sit. ail 7 4JK53S-S-5. 

[0 0 3 5] H3 (f) CC^f <fc 0 CC. # y *✓ y 

(W) R RuE T i NHL *>y*^>^ h 5 -f 

km (wn x ) &<b\ «i*tt*ne><D«JiiR"cfemo 

1 2^^y^yn>y-KmS4CD±^^T-S 0 ^2 
0, -rf*;WJ!l 2**+ s^S i 3 N 4 !5»Sl/c 
1 7 O^HcSaMi^ #'J^';3>l4i^^;i/ 

xf> (w) JB£«fiofcfc<D-cfe.ai>u a&xg#«i 
^enri^ci^6^y^>y a>^isiSL^^(D"c 

^>^r> (w> Bi<D#jBjii-cfcsi». 
[0036] &tc x ±mtcmmnmmt itsio, ■ 
1 3£*3 0 0 nmm&omm-emmLtc^ v-*, 

>^^h^nnb, a i»*^*-x>ypTiaiBi 4 

[003 7] «±OJ:5&i8ft^rffi{cj:n«, y-^. 

3>^^biy-h*sraoffiitS:ia-^ws 
cc, y- h«st3>*^ h^^yia*vy=3>s{tBi 

[0038] #sc. ^§m<om2 (ommBmic-o^xm 

ttWTSfc«>©iai (b) KHH*c#j£r*XEKHH 



C7) 

XL 

A 1 Ji^W^ h-vAf&m^tcR I ES*CA$?-^> 
"CM:* x^TJb • y-7> / > (Dual Damascene) ffi^JBl/* 
[0 040191 (D*SS?i5Slr^L/cS3 ( f ) <ELDg 

04 (a) {cs^-r«t9«:, ±mscmmt$!Mmtis 

rWl^tf^^X^TEOSSSCCt-SS i O, Ml 3£to 
3 0 0 n m^S^J?^ UfcfS, iMC© V 4 

Olr^^iLt, R I EffitCJ;0^>^^ 10 
l-v<Dn>^i7h (7^1 8 ) h««^©=i>* 

3>£^ 1 *55£«:«9J:5K:KB 

T&<£>~C*ifc:< , SI (a) 5 n>£^h 

^yi 1©— asccsttSiSfcfioy- hmsisin 

y- h«Si©IEIItr*S^ WAtf* a = 70nm 4 

b=10 0nm§gtc^t^5 e 4>^5/v. 'JV^7 

7 -f -ffiCCteWSMfa-^toli' (Overlay ) ffiK<DSl*fc: 20 

[0 04 1 ] ^C(C, 04 (b) K^VrJ^frt, t,>fc>*3>& 
^bA^->2ieMU R I EffiKJ;9S i O, 

mi 3<owissmit^immcm^*->^B&iri. 

[0 042] 14 (c) cc^rr<fc5«: v 
HO^l 8RCfiaKJl<D»l QtC. «i«Al-Cu« 30 
ilil^^^fti'ry^D- (reflow) L-CSSrii 
tf, (Al-Cu) OCMP^fftCM 

*. 

[0043] CC!>«a:iBB*ffi4:i*t:i«:J:0, ^> 

r^>^ ^ h ^ y«y- f mexccfiiMHS (s io 2 m) 40 
7©«*r^WTjesESftTi>s*, sifnwcy- h 

a. 

[0044] ^ccc, *«IB©*3CD|iifiJBJB«:oii-CH 
5aDPH6*#«R0r«9ir*. H5 (a) -H6 
(e) tt. »3©SlttJKffl©XgKfflH-C*S. mi CD 

safi»«-c«, y- h «s*«# v y 3 >jb i > *>i>m 

^e>&S^fc«9>4 0!>i»-&*BilBL//c 50 
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[0 045] 05(a) «C5Vr<fc 9 ^FWtti* 

fl[5 x 10 IS cm- 3 *gJg<DpM^y:3>gffil (nSJ^ 

t*£3->-wUS i 1 ^mfiffiOBtJWCfifcftS 

(100)IK:, n^ + >*^h^>^^JBriE««K 

[0046] fflfMR I EffiSffl^tS i 1 

CDS T I ) imtitt ^<Df£. BFfgCD^ * 
h^>i?*#©L#lHiMEE (Vth) £n > Fd-Jl'T 
S»©* + *wM*>i£WB (H^-a-T) 4. 
M^r, Bi6nmaa©?5-Si.O, M3 0eM 
Lv C0S\O 2 0±(C^^-y- h^£-><bft 
^^■;3>Hti3 1 4W*tfjW*2 0 0 nmfiJgiia 
-T*. WliLKyvy^^^-ffiiR I Effitti: 

*»^Ty5-y-h«©^y=i>mtBi3 i*Jmx 

[0 047]*(C 4 LDDtat»«TS*. #^->f 
- hAjr-XDS i, N, 13 1 £-7X^1^ ^0^. 
tf, y y (P* ) >ft>OftA?:7 0 k e V v 4X10 
13 cm-'efiPffttl^ n" SSI£»li6 aSJBffi-r*. 

i»r. s i o, ait^ffiK«aio)fca. m©r i e^ 

St rsiOz <oflBfi«bj *ff&^. 5f^-y-h^- 

^-><DWJSCCJ^J13 Onm^SCDS i 0 2 K7*JBflE 
*r-5» 0 m^flt^ (As + ) -f*>©iiA*3 

OkeV, 5x l 0 15 cm- 2 ^jg[?f^^rn + Mfittfell 
6b^?fJiSL, titoi9>SLDD«JS«:Jgfi£-rS. tt*5. 

Stalin* MJ£fStJfC0^<D, V-^ 

^LDDOSiO, B*»JiW**i*. SiSSltfx 

[0 04 8] ^ctc. 0 5 (b) cc^fJ:^R:, ^ffitc^ 

v^-S i a N, 18iS iSSSffiCC, «*tf««5 
nmiK©»»S i 0 2 R O^T) ftJKflEL/rfcfi 

*4if^h?^-Si, N 4 «8«:iWIB6'C#S?iJ«S 
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*->±<DX b yrt-S i 3 N 4 JR8tDiSH*a8tt|S-& 
[0 04 9] C©fJt CMPB$$cr££»^*X£& 

<-raw: k «a«8 o o*cga<DN, #B»r3'o»e 

& a i£ffc/lCD^<* (XI ) ft»*.fc<r>ll»tt. f»7 7 

-roais*7 5 o-ces«:fi»fbL. 95o-crio# 

mot^ 0 COXStt, BPSGI9^CMP 
TSUfcff^TfefiHL, CMP*frofca(cSffiBP 
SG**2 0 0nmHft©JWMt»U iS^(8 0 0°C 
Hft) ry^h^f^/d*, £ffi*i?x? Fx^>>/ 
Uty-hAir->Jt©Xh9^-Si, N 4 M8CD^ 

[0 0 5 0] ^C, ^5 (c) CC^-Tcfc^tC, »«©y 

>y«ittfS"S*s, Xh^-Si, N 4 B8<Di^ 
>^it^L^ci\ ^toKDSatRxy^^yoifefr*^ 
5. C0i^BPSGl/Si 3 N 4 «©*aBRltx? 
^>^*tf 5»«CJ;I9. 3>£^7 hOX^>^fcJ;X h 
?^-Si s N 4 B 8 ±TX h*:/3 

[0 0 5 1 ] ^CCC. H8 (d) *C5*T<fc50C. l^X h 
3 3*»*Lm R I E8*fCj:!>=i:/** hCDJgS5 
OX h vrt-S i 3 N 4 «8*Bft*b, SiSSl^ 
tB3i*&o com, H*"T&J:5(c, xh^s-Si 3 
N 4 R8#-y-hfflfJfiS i O, B7©«JSSMC3S£C«!: 

l>. 4>*53/v, ^h^^Si, N 4 i8«S1- 
S«fc^«c*ttt?x^>^Utfe^. H5 (b) CDX 
SrMI/ib&cfcSK:, fcU xh^-Si 3 N 4 M8 
£ S i nmflgOS i 0 2 I (Mm 

Sffll^ctl^CCtt, n>**h««©S i 3 N 4 
B8*Rfc£Lfc«fc:3>**hJ6©S i O, B (BjjH± 

(£>//X:r> ( V ) R um, T i NR & 
>^f>t-fh7^FI (WN X ) Sft>tt*tl 
6©«»JRr4>StO «:^ffi«:itars. CM 

ptc<fcor^ffl{b*tfc^ h^£->±<Dx h 

-Si, N 4 !8X^^^^fA^->s i 3 N 4 
«fl»*BPSGB9*>S i , N 4 B8, 5 fcatLTSl* 
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<fc5fc*# <>*-rt/CMPgfeft=) ^jMtRT*,, 
RffiLfcXh^^-Si, N 4 JR8SCKy5— h^* 
£-><DSi 3 N 4 B3 1*«RWCC|*SU »1 7* 

[0 0 5 3 ] &*c, H6 (e) {CjSfJ^tC, y*-S 
i0 2 S3 0 £8981 UTS ia«Sffi«:flSfflUfca» ± 

wfctf- bmmm3 4 tLxmz.itmmrnwm (Ta 2 

O^tBa, Sr)TiO a Bttif) *UW2 0 nm 
io *ti9*sr#cc<Cij:5«:. (Wittinmffll) 

S i O, B (gf^-r) \ »BRTP«rffl^rNH 3 * 

x#Hm*cs i wmtrcm.mmti'tcm (mm&r) , s 

ij N, 1 (HSver) fc£"*^LriSR«ttB**« 
Ur^l^ y-httiBBiorcvD-s i o 

if, CVD-SiO, N T WJ^iCVD-S i, N 

R»fisa«: % mztt i o o o °c, io ®mm<DR t a cc 
r & £ , si sH<D»Bnna*ssa> l tc n v - * «* # 

**2Mb utters &afefr*3Wi-r **jwmtc* £ o 

[0 0 54] Jfctc, y- hmffii LT, m«> 4fJU« 
3 5 (RuE T i Nil, WJR, ^>^f>t>fh7 
^ KM (WN X ) «cd:ScC^«*i6©BBBKrfcfilO 
**ffiCC*ai"r* 0 fct*^ CVD-S iO, E C 
VD-SiONS*WVD-Si 3 N 4 JR*$fr«[ 

*SSS i hSffi^LTfllt^TfeAli. -^cDfl, ^ 
30 ^^CMP^rCMP-r^icJ: 0 4 j Zji'm 

^->3 i *K*L^a<3E>aii 7<D*^a^ix^, 

;by- FHfeMt^o 

[0055] ^^c, ^m^mmmmmt irsio,! 

A 1 ■£^*-x>yoTB» (Bl^-&r) *BJ5W 
[0 0 5 6 ] JM±O<t5a«HS*ffiK:j:0 % V — X • F 

mmzm^tcb7>i;AZ%:mm-cz^ v-bmmo 

50 »lbBHft»JR«*i/hS<T*, h7>^5r^> 3 -F 
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y - X • F U -f >tt«Jl©itE**¥-©«!Htt* f^J-h $ 
#£C±#*C*5. *fc> F«S©lHIXiE*R I E 
3fc6CMPCC**SC£CC<fctK ^^Jl/»8SO»S<Da 

Sfc> R I EB#fc*ofc<fc5tty- MSMB# 

a if) ^miS"Ct^o ifeccv-^- Kl/-f>*^ 10 
jsrrsa*. y-* • F W>6c#LTaB^5^WK:$''-- 
*Sft^O«l*l»5 B 20 

[0 0 5 7] #c«c, **WO»4<DHJBB!»«:-^l»rtt 

sptf L/cBrffi0r^> £ 0 *^as»»«, m 1 StffH 3 © 
**»ffir»WL,fc<fc5tt:* £ffite*F*^-s i, N 
4 *8*«AtfBW2 0nmejSii»U ^<Df£BPS 
G||«OJiniBtUi9 4 0 0 nm@fiit«-r^ 

BKt* * h yrt-S i 3 N 4 !8iS i £«! 1 ©#ffi{C 
WS.WMM 5 n mSftGHtt* S i O a R3 6 «MKf b« 
«:J:OJ&J56Uft:»&©«T**. C XF 
?^-S i, N< lB8*i»*rs«^«:, S iSStc^ 30 
M-VtZtmnx.* Y ?^-S i 3 N« R8€:iffllircft 

[0 0 5 8 ] &cc. *»?bo» 5 <Dgafi?BSl«:oi>r si 

l£»»CD»BB«:^^> (T i ) -^n^-rt/h (Co)fti' 
C»yiM FBI 3 7*aJRWCCJKSE-rSCi*>-C*S. 
[0 0 5 9 ] #WCtt, ^ 'J >f FJH 3 7 ©JBfiSStCtt 40 

yt^ Ffboao&xg 6 o era 3 0#g 

-f FK3 7 <hy- F«»i, fflISS i O, «7»-C#« 

stiri^A, ^yif-f FBI 3 1 hfi©->3- 
[0 0 6 0 ] &cc, *«58©»6©iiilHB«K:-^iirtt 

BJ-r^,, B9«, »6©*flB^JBK:*jWSHjSXg(D— 

as* LfcBfffiBr *> a. & i ©^ft^ffi-cttas© v - 
* • Fu-rvsjB^fcWfcttWufc**, #*ft*eifrc so 
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y-x • Fu-r>a£«»©ffiiatTtf*»ic, sir 

it'^^^tJL'S i fiEfiffitffl^T* y-* * FW> 
JB6±Ccxtr$r*^> + ;US i!3 8*W^«5 0nmg 

tTftoTkS^U xt^^t^S i JB*J£flWSS5K: 

[0 06 1 ]*«m »!Rxfc-#*^+JUS 
fi^CCtty- F«ffi®y 3rjl/R«S/c^aEStiT*j6 
*J\ «Rxt**W--rt/S i/£SB$<DgiXg 

iooo -c-ccds i ^w<D&mm<m&®ittz&<Dm 

7 0 O'CggCDS i xt^^^t«I) 
*tJ/t^Siiiy-H«B, MSiO, JH7# 

■c^asti-tr^a*^ sBRxtf**^ + jus iMiy- 

[0062] #CCC, *«I8(D*7 ©SBIBB«K:-oC4-C8i 

w-r*. bio (a)st>*(b) ^7 omm&mic 

src«, ^>^^ h^^iy- F«S©^ »JW1*R 

[0063]B10 (a)lt B2 (c) CDXgcD^CC 
Jgs<Xfrc&& e h?LCDR I E©f& K 

3 N 4 K5 *«^L«R I Efeit^te* v F y >M ( 1 6 

IMblRVS i tC^LriltRKCC^L, ^>^^h?L 

[0 0 6 4] ^tC, HI 0 (b) CCT^Tcfc^^s 

«y (^>^^> (W) RuE T i N 

I. F5-f FBI (WN. ) ft^tt^tt 

CMP-C¥^b^fl\ F<DBB7LWfeJ:!y f * + 

RH^Ftcttibii*, a>d?^ h^*^^4 0 a^O'y- 
ffi©^^^«ffifiS4 0 b*JBJ5£-r4. 4>%%^ C^B# 
CD C M P CDSfefr tt ^ ^ 44* CD C M P ilgfl 3 BPSG19 

[0 06 5] c <D«aKjs^j*{c <tntf , 3 > 5? ^ h y 

gCDBfUfrfts^ttsEPti^. ^©f6^y?htt, miCD^ 

[006 6 ] y^tc, *»W60»8 ©ISSS^JIRCCOCi'rSi 
M-TSo Ull (a) - (c) *8©^i6JKlB«:*5 
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urn*, ^>Z2 F^^i^^r;^- bmrnztsimst 

[0 06 71 11 1 (a) «H2 (c) ©XS©«CC«t 
<X*ir&£ 0 g?\ RIEffi»(CJ:On>^^h?L© 
fi«©*F*A-s i a N 4 jR8£»£U SiSfig 

J6WS!<DBMU* (SOG (Spin on Glass ) i O a 10 
"yJVUm («*.tfFOX&<!:> ) CMffi 

UTSOG-¥>FOXttdf6Dy5-JBl5 0£n>£# h :/ 

[0 06 8] HI 1 (b) K?jvi\fc5{C, BHJl, 

^t^'S i 3 N 4 «5 (1 6 20 

5°C(DH 3 po 4 MJ^^i^ytP-^i'-C 

^^««ttFox«5ora*>*ir*>i5X5r^>ys 

[0 06 9] ^Ct, HI 1 (c) tejjVT <fc 5 fc, n>£ 
* F 77 y«W*DF OXK5 0 fcWttfT^a y jg« 

y*<r> (W> RuR T i NJg, 3?>^f>t 30 
Ym (WN X ) &£lJU>ttCft6<DWlRrfe 

^ ^>^^ h7' 7 ^5 1 aS^- MI©^ 

1 b*mmmm-?& 0 fc*^^ c©b#<dcm 

PO*fl=»>^JW(DCMPaft*tBPSGBI9^>S i 

*«?*-*. 

[0 07 0] co«&18fi*ffi«:j:ntf. 3>^^h7' 40 

n>££ h^'^^i^ $uby- bmfe^BSiC 
U 9 F«\ mi ©*»»JB»±H«T*S. 

[0071] &ec, ^wMvmswmmBmtc-o^xm 

*M?& 0 HI 2 (a) - (c) W\ *9©SIJ6JI5»Cc*j 
W&S!JSxecD— JB^U/cBrffiHr*S. SH7&£>*|g8 
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h^^^««(C*6}^t;«>a(Z>XS-C8ft5feLSCi 

[00721012 (a)M5 (c) ©Xe©«fC|* 
<Xg-C*S. g*T, R I Effi«(C«fcf5 3>^^ h£>jg 
aK>*F*/*-Si, N 4 !8^riSU SiSfli 

StoBKbK (S iO a ^-O&M (MiOTOX)^s 
OGft^) S&flGTU ffi^ (WLtf 1 5 0*Cgtt) T?^ 
-?L-CMitmitmx.2>* -eUT, £ffi*CMPScl>tt 

«CCSOG*>F0X&<!r(Z>y3 HR5 0*«#>i2W5K # 

hS i , N 4 M3 1*85UJ3#S. 
[0 07 3] 0 12 (b) CC^iT^Mc, mfoL 

fc#5-y-FSi s N 4 l*«it.tt*?Fhy>B 

(16 5°c<dh 3 po 4 »«) «7?iyij-fen^j([ 
^^r^tl^^s i ^LrUR^&ciST^, n> 
* * b vmm * s & s f o xk 5 o r^t> 

nrfcO, Xh^A-si, N 4 I8tix^>^ti 

[0 0 7 4] #S-S i 0 2 l3 0^JIb-CS 

i«filf*ffi*»tiUfc«* ^®Ccy-h*fes^M5 2i 
LT V maffiRSttlR (Ta 2 0 5 MP (Ba. S 
r) Ti0 3 *mW2 0nmigiSt^ o C 

O^f, S i»ffii(DIB«c^t>«)-5#ffl!|lta[»3^"C*«:< 
^J^fc, |?ffl«cWiri nmgg) SiOi I 

(HSWT) , IffltRTPSrfflWNH, #XWa% 

vs imwdcmMmitbtcm (0^#*r> , s i 3 n 4 

t\ ^-FillKVD-SiO, , CVD- 

S i O x N, JBtSJ^ttCVD-S i 3 N 4 K«r$tra» 

oo°a 1 of^M^RTP^cfcsriRAQai^f-or^^ 

[0075] ^c(c. bmmt or, 
5 3 (Rut TiNE wi 4 ^>y^^>^^h^ 
^ FH (WN X ) &i*gcl>ttcn6©«JlB!rfcSlO 
^I(Ci8f^ 0 CVD-Si0 2 JR, c 

VD-S i ONKWtlittCVD-S i , N 4 JB*Str8l 

*^^ii/CMPSfefr-cCMP-rs»fcJ:«5, 

5 3 Rc^eswfty- hjftjsas h^i^ 

*L//c»©ai©4i(cai8bii^. > ^;uy- F«ffii£JBJiS 
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[0 07 6] H 1 2 (c ) (,C7jkT£5(tC: 

itf>^H5 4 (^>Wf> (W) RuE T 

i ne $>#z7>-r<{ h^-r vm (WN„ ) &i*S 
cMPis^B p sgi9^s i o a at7 tcatbrgo 

[0 07 7 ] JM±©«&«JS*fficcJ:ti« % ^ *;u©# 

[0078] ell ^^commmm^^xmmLtc 20 

[0079] 

[#MB©»*1 *»9B«:J:titf, *WfcXB*y- F« 

ji/ttfty-fwsccfla^sci^rft. waft*, 

«ft©fi±*«*SCi#r*<&. STL =J>**F.:/ 
7 FWffifcJtbT gBJT&WfCJfcJirc* 4/c 

y-X • FU-Y ^ hiy- MSi©^ 30 

[H 1 ] xmions 1 ©n«BB!Btc«s f ^ ^ » 
[0 3] #fM8<Dfir 1 oiiaBB»«:«s«jfixe©— w 

[0 5 ] #»93©W3 ©SI*»B!»tc»-5»3SXgCD-W 

[06] #»9j©flr 3 (DH»ji5j»cc«a«jfixs©— au 



[07] **98©»4©^»JB»K:«S«JSXg<D-» 

[08] *^©»5CD*iW»K«i«JBMtD-lB 

[09] *»93©S(r 6 O^SBBJBCcfiRSMJfixao-ffl 

[010] *»W©»7<Dga»Ji5««:«-&ilJSXS©— 
g$£^L/cBr®0o 

[011] *^HJ^8<D^Sfe?F^C^^^3SXg(D- 
gfensL fclBMeB, 

[012 ] *»9JO*9©IOirott{C«5«JftIg©- 

[013] fiSfefiWO-WS^bfcKffiH,, 
[014] fieWBW©<fiO««rS%Ufc»fBia. 

3"-y-F«MI 

6- y-x * fw >ifc»«« 

7- t/'J3>»« (fltttttU*) 

8- >y3>^ti <*F?^-BI> 

9- ^U3>WUI (glOMIHIfilUa) 

1 1 

1 3— >Vn>^{tR (820JMII&ftR) 

14 -eta 

1 6-*l©Dfl» 

1 7-»r2©iaa 

1 8-*3©El8P 

1 9-»4©pn« 

3i-j/y3>fflbil (ys-y-F«) 
34-y- fiuur 

3 (y- hUS) 

40 a--**JWBi (^>££ h7 7^) 

40 b-^^jwa <y- hm@) 

5.0-!6*ffl[©WbBl (#5 -v^m) 
5 1 a-^£;H8 (n>££ Yv'y#) 
5 1 £;UJS hm@) 

5 2-y-FIMW 
5 3--* (y-F««) 
54-^ *;HR (r3>^?^ Wzttf) 
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